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Introduction 
%UDFKLDULDGHFXPEHQVFY%DVLOLVNLVFHUWDLQO\WKHPRVW
SODQWHGSDVWXUHJUDVVLQ WKH WURSLFVRZLQJ WR LWVDGDSWD
WLRQ WR SRRU DQG DFLG VRLOV W\SLFDO RI WKH WURSLFV SOXV
JRRGDQLPDOSHUIRUPDQFH7KLVFXOWLYDUZDVUHVSRQVLEOH
IRUD UDGLFDOFKDQJHRI VFHQDULR LQFHQWUDO%UD]LO LQ WKH
HDUO\ V DQG LV WKH RQO\ FXOWLYDU DYDLODEOH FRPPHU
FLDOO\(IIRUWVWREUHHGWKLVVSHFLHVKDYHEHHQUHFHQWDV
WKH VXFFHVVIXO VRPDWLF FKURPRVRPHGXSOLFDWLRQ RI VH[
XDOO\ UHSURGXFLQJ GLSORLG SODQWV RI % GHFXPEHQVZDV
DFFRPSOLVKHG RQO\ LQ  6LPLRQL DQG 9DOOH 
6XEVHTXHQWO\LQWUDVSHFLILFFURVVHVZLWKQDWXUDODSRPLF
WLF WHWUDSORLG DFFHVVLRQV ZHUH FDUULHG RXW %UHHGLQJ LV
QHHGHGVLQFHFY%DVLOLVNLVVXVFHSWLEOHWRJUDVVODQGVSLW
WOHEXJVZKLFK OLPLW LWVZLGHVSUHDGXVH$ UHFXUUHQWVH
OHFWLRQVFKHPHKDVEHHQGHYLVHGWRLPSURYH WKHVSHFLHV
DQG WKH ILUVW SURJHQ\ DUH QRZ XQGHU HYDOXDWLRQ 7KLV
SDSHU UHSRUWV WKH SUHOLPLQDU\ UHVXOWV RI WKH DJURQRPLF
HYDOXDWLRQRILQWUDVSHFLILFK\EULGVRI%GHFXPEHQV

Methods 
)RXU KXQGUHG DQG ILIW\VHYHQ LQWUDVSHFLILF K\EULGV RE
WDLQHG IURP FURVVLQJ  VH[XDO SODQWV DUWLILFLDOO\
WHWUDSORLGL]HGE\FROFKLFLQHZLWKWKHDSRPLFWLFWHWUDSORLG
FY %DVLOLVN FRPSULVH WKH (PEUDSD %HHI &DWWOH EDVH
SRSXODWLRQRI%GHFXPEHQV2IWKHVHK\EULGVZHUH
VHOHFWHGPDVVVHOHFWLRQDQGYHJHWDWLYHO\SURSDJDWHGWR
SURGXFHFXWWLQJV HDFK7KHVHZHUH WUDQVSODQWHG WR D
ILHOG WULDODW(PEUDSD%HHI&DWWOH&DPSR*UDQGH06
LQ DQ  [  ODWWLFH GHVLJQZLWK  UHSOLFDWLRQV DQG 

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&RUUHVSRQGHQFH 5RJpULR*0DWHXV,8QLYHUVLGDGH(VWDGXDOGH0DWR
*URVVRGR6XO&LGDGH8QLYHUVLWiULDGH'RXUDGRV&DL[DSRVWDO
$TXLGDXDQD&(306%UD]LO
(PDLOURJHULRJPDWHXV#KRWPDLOFRP
SODQWVSHUSORWDWDVSDFLQJRI[P7KHFRPPHU
FLDOFY%DVLOLVNZDVXVHGDVDFRQWURO7KLVSDSHUUHSRUWV
WKHUHVXOWVRIFXWVGXULQJWKHGU\VHDVRQRI-XO\
PLGVHDVRQDQG2FWREHUHQGRIGU\VHDVRQ
$JURQRPLFHYDOXDWLRQVZHUHPDGHIRUWRWDOGU\PDWWHU
7'0 OHDI GU\ PDWWHU /'0 OHDI SHUFHQWDJH /
OHDIVWHP UDWLR /65 DQG UHJURZWK UDWLQJ 5(* 5H
JURZWKUDWLQJZDVDFRPELQHGVFRUHIURPSRRUWR
H[FHOOHQW RI SODQW GHQVLW\ SHUFHQWDJHRI WLOOHUV VKRRW
LQJ DQG VSHHG RI UHJURZWK 'DWD ZHUH DQDO\]HG XVLQJ
WKH UHVWULFWHG PD[LPXP OLNHOLKRRGEHVW OLQHDU XQELDVHG
SUHGLFWLRQ SURFHGXUH 5(0/%/83 LPSOHPHQWHG LQ
WKHVRIWZDUH6(/(*(15(0/%/835HVHQGH

Results and Discussion 
7KHDFFXUDF\REVHUYHGLQWKHDQDO\VLVRIWKHFXWVYDU
LHG IURP  WR  IRU / DQG 7'0 UHVSHFWLYHO\
7DEOHFRQVLGHUHGE\5HVHQGHDQG'XDUWHDV
RIPHGLXPWRYHU\KLJKSUHFLVLRQIRUWKHWUDLWVHYDOXDWHG
7KLVPHDQV WKDW WKH UHVXOWVDUHWUXVWZRUWK\ZLWK WKHH[
FHSWLRQRI/7KHODWWHUFRXOGPHDQWKDWWKHUHLV
OLWWOHYDULDWLRQLQOHDIFRQWHQWDPRQJWKHK\EULGVGXULQJ
WKHGU\VHDVRQZKHQSODQWJURZWKLVOLPLWHG
7KHUH ZHUH VLJQLILFDQW 3 GLIIHUHQFHV EHWZHHQ
K\EULGV IRU7'0DQG/'0E\ WKH OLNHOLKRRG UDWLR WHVW
7DEOH  LQGLFDWLQJ JHQHWLF YDULDELOLW\ DPRQJ WKH K\
EULGVWKXVDOORZLQJIRUJDLQVWKURXJKVHOHFWLRQ)RU/
/65 DQG 5(* QR VLJQLILFDQW GLIIHUHQFH ZDV REVHUYHG
3!7KHLQWHUDFWLRQJHQRW\SH[FXWZDVVLJQLILFDQW
IRUWKHPDMRULW\RISDUDPHWHUVH[FHSWIRU/65DQG5(*
WKXV FRPSOLFDWLQJ WKH UDQNLQJRIK\EULGVE\7'0/
DQG/'0LQWKHVDPHVHDVRQ
7KHVHDVRQDOLW\RISURGXFWLRQRIIRGGHUSODQWVLVDUH
IOHFWLRQRIWKHUHGXFWLRQLQWKHDYDLODELOLW\RIOLJKWWHP
SHUDWXUHDQGUDLQIDOOWKDWXVXDOO\RFFXUVLQWKHZLQWHULQ
WKHFHQWUDOUHJLRQRI%UD]LO7KXVOLNHPRVWWURSLFDOIRU
DJH VSHFLHV % GHFXPEHQV DOVR IDLOV WR GHYHORS ZHOO
5*0DWHXV6&/%DUULRV8-)LJXHLUHGRDQG&%GR9DOOH


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GXULQJ WKLV SHULRG RI XQIDYRUDEOH HQYLURQPHQWDO FRQGL
WLRQV9DOOH HW DO ZKHQ HYDOXDWLQJ LQWHUVSHFLILF
K\EULGV RI %UDFKLDULD REWDLQHG DYHUDJH SURGXFWLRQ RI
7'0DQG/'0LQWKHUDLQ\VHDVRQWLPHVWKRVHLQWKH
GU\VHDVRQ
)RUPRVWSDUDPHWHUVHYDOXDWHGFY%DVLOLVNSUHVHQWHG
WKHKLJKHVWRYHUDOOPHDQVH[FHSW IRU/65KLJKOLJKWLQJ
WKHH[FHSWLRQDOSHUIRUPDQFHRIWKLVFXOWLYDU(YHQZKHQ
D VHOHFWLRQSUHVVXUHRI ZDV DSSOLHG EHVW  WKHUH
ZHUHQRK\EULGVEHWWHUWKDQFY%DVLOLVNH[FHSWIRU/65
DQG5(*7KHVHDUHSUHOLPLQDU\UHVXOWVDQGWKLVHYDOXD
WLRQZLOOFRQWLQXHIRUDW OHDVWFXWV$VVRPHFXWVZLOO
RFFXU GXULQJ WKH UDLQ\ VHDVRQ GLIIHUHQFHV EHWZHHQ K\
EULGVPLJKWEHFRPHPRUHHYLGHQW

Table 1. *HQHWLFYDULDQFH࣌ෝࢍ૛JHQRW\SH[FXWLQWHUDFWLRQYDULDQFH࣌ෝࢍࢉ૛ KHULWDELOLW\HVWLPDWHVEDVHGRQSURJHQ\PHDQV݄P
DFFXUDF\$FJHQDQG%/83PHDQYDOXHVRI%UDFKLDULDGHFXPEHQVK\EULGVIRUDJURQRPLFWUDLWVHYDOXDWHGLQFXWVDW(PEUDSD
%HHI&DWWOH&DPSR*UDQGH
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
Conclusion  
1R K\EULGV RI% GHFXPEHQV SHUIRUPHG EHWWHU WKDQ FY
%DVLOLVNGXULQJ WKLVGU\VHDVRQVWXG\EXWWKHUHZDVJH
QHWLF YDULDELOLW\ DPRQJ WKH K\EULGV 7KH SUHVHQFH RI
K\EULG[FXWLQWHUDFWLRQVLQGLFDWHV WKDWHYDOXDWLRQLQWKH
UDLQ\VHDVRQLVQHFHVVDU\ WRSUHGLFW WKHJHQRW\SLFYDOXH
RIK\EULGVZLWKJUHDWHUUHOLDELOLW\IRUVHOHFWLRQ1XWULWLYH
YDOXHGHWHUPLQDWLRQDVZHOODVVSLWWOHEXJUHVLVWDQFHZLOO
DOVREH LQFOXGHG LQ WKH IXWXUH WR UDQN WKHVHK\EULGV IRU
VHOHFWLRQ
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